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High Throughput UV Exposure

For one experiment:
32 ports

17 specimens/port

Typically, 6 different 
measurements/experiment

Typically, 50 measurement 
sets/experiment

> 160,000 data files per 
experiment!

(x4 or more for replicates)



High Throughput UV Exposure

During an experiment:

Temperature*, 
relative humidity*

flow controllers*, and
shutter status

are automatically 
monitored and recorded 

every 6 minutes
for each of 32 ports.

* 8 sensors per port



Analytical 
Instruments

Outdoor
Environment

Laboratory
Environment

Conventional

Samples

User



DATA BASE

Outdoor
Environment

Laboratory
Environment

Informatics

Samples

DATA RETRIEVAL & 
PROCESSING
PROGRAMS



DATA BASE

• Based on Firebird, an open source database
management system

• Multi-user architecture
• Unlimited capacity for data files
• Data format currently jcamp, eventually xml
• Contains sample information, analytical 

data and logs of environmental conditions







Log of Experimental Conditions
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• Secure access and password protected
• Experimental matrix design program
• Calculation of damage/dosage data for exposed specimens
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Experimental Matrix Design Program   
Start Page



Experimental Matrix Design Program   
Design Details



Experimental Matrix Design Program   
Assign exposure location



Experimental Matrix Design Program   
T/RH Controllers and Robot read DB record
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Robot Controller Program

T/RH Controller
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Damage-Dosage Calculation Program
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Damage-Dosage Calculation Program



Gantt Chart

Y1                 Y2                Y3               Y4

Complete framework for database and 
populate with data files

Link laboratory sensors to database (completed)

Link outdoor sensors to main database

Convert data and image processing programs already 
being utilized in SLP research (completed)

Establish automatic communication from instruments in 
high throughput analytical laboratory

Development of data “wizard” to detect and correct erroneous data



Impacts 
Key component of service life prediction program, 
enhances the unique capabilities of the NIST 
SPHERE and associated devices.

Ability to collect, store, and analyze large amounts of 
data in different formats from different instruments in 
an automated fashion, with greatly improved:

specimen characterization speed
data traceability and quality, reduction of user error
data retrieval and processing speed

Informatics systems framework will serve as a model 
for any research programs that routinely generate 
large amounts of data.
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